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@ Sulphurcompounds removal. 

67) Agglomerates containing oxides, hydroxides, carbon- 
Sm anchor basic carbonates of copper, and zmc and/o 
another element such as aluminium or silicon, are useful for 
removal of sulphur compounds from fluids, especallv -under 
deducing conditions. The agglomerates have surface 
r/Xvp 80 m J o-' end a calcined density below 1.6 

comentTthe e^glomerates is at least 70% w/w. The 
portion of the Sooper compound is such that the copper 
atoms institute 30-97% of the total of the copper, zmc, and 
said other element atoms in the agglomerates. 
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Su rghnr compounds re moval ^ c0ffipound8 

This invention relates to the re 

fr om fluid streams. ^ or Uquid8 8Uch ae 

Fluids, e.g. gases sue ^ 

- « ^ ^TJrnCT-^- — • and 
of sulphur compounds such as nyu & 

carbonyl sulphide, effected by 

Removal of such sulphur compounds 

^ n f a suitable absorbent. It nas 

passing the fluid through a bed of a sui ab80rbent 
, , n nsP 4521387 to use *s a suipnur cu v 

^ pro :r» zzz* «-«** -* * 

a composition obtawea y 4n1tat( . resulting from the co- 

tiscipit n: irr^. .... - °* - - 

For Mny . val l.bl.i ~ch 

— ^ *" P ;li°I„t» i^lc «e less fa*-* -« 

r t:-:- - — 

, articles of an intimate mixture of oxides, 
agglomerates of * articleS carbo „ates of 

hydroxides, carbonates and/or basic 

S ril^r at least one element X selected from 
^ Minium, silicon, and metals of Croup XXX 0 

IVA Group VA, Group VI* and Group VII* of the Pe 
^ (as Published in the "abridgements of Patents by 

th e <fc Patent Office). ' Ugh 8ur face area 

The agglomerates are characterise 

Tbv the BET method using liquid nitrogen) and a low 
(as measured by the Bbi prefe rably at 

density. The BET surface area is at least 
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Typically the agglomerates have an average 

10 _ Prior copper/zinc/aluminium or 
size within the range 1 to 1 f ^ 8lze , for example 

copper/zinc/chromium compound agglomerat u of ^ ^ 

as used as catalysts for methanol s^thesis ^ ^ ^ 

temperature shift reaction, «!~^ ^ tra8t thereto, the 

least 1.6, typically 1.8 to 2.0, g. • Qf ^ 

, cn o r The agglomerates also Have a iu-s r 
4 hours at 350 C. The agg ^ den8lty „ £ 

preferahly at least 0.6, as calc cry8t al 
u -.iterates and the weighted average of the sing 
the agglomerates an _ rea8ed M oxides, 

densities of the components e*P* agg iomera t es 

Accordingly the present inveatio P 
capahle of ahsorhing sulphur compounds such car 
me rcaptans, and hydrogen sulphide, 
said agglomerates having 

a 8iZ e in the range 1 to 10 mm; . ^ ^ 
a BET surface area of at least 80 m .g I 
a calcined density of not more than 1.5 g.cm , and 
comprising compounds of 

a) copper, and ce i ec ted from 

b) zinc and/or at least one element X 

aluminium, silicon, and metals of Groups IHA, m. 

^ VTTA of the Periodic Table, 
and VIIA t ^ oxide6> hydrori des, carbonates 

said compounds being in ons that t*e copper atoms 

aud/or basic uumber of copper, zinc, 

f orm 30-97, preferably X H95 8aid agglomerates 

aud element X atoms xn said aggl ^ ^ ^ 

30 having a total coppered z^c I 7^ zinc oxide (if any) 

after ignition at 900 C, the p pre ferably at 
content of the ignited composition is at least 

least 80, % by ^ element x ^pounds are 

The proportions of zinc particularly 
u «*..* the zinc atoms constitute u to * 
35 preferably such that the zinc 
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at least 5, and more particularly 10 to 40, % and said element X 
atoms constitute 0 to 30, particular* 5 to 20, % of the total 
copper, zinc and element X atoms in the agglomerates. 

Element X is preferably aluminium, manganese, silicon, 
titanium, zirconium, or chromium; and in particular is aluminium. 

in order to obtain the high BET surface area, copper is 
preferably precipitated, or copper and zinc are preferably 
co-precipitated, as hydroxides, carbonates or basic carbonates 
The element X compound or compounds, if used, may be incorporated 
by co-precipitation with the copper, or copper and zinc; 

and/or 

by mixing a separately precipitated element X compound, or 
compounds, with the copper, or copper and zinc, precipitate; 

and/ or . 
by precipitating the element X compound, or compounds, on to 

the copper, or copper and zinc, precipitate. 

The precipitation is preferably effected using an alkali 
, ne tal carbonate, particularly sodium carbonate, as 
The copper, or copper and zinc, is preferably precipitated as 
malachite or zinc substituted malachite. 

After precipitation, the composition is dried and 
optionally calcined, e.g. at 200 to 450°C. The dried, or calcined, 
" plecipitaL is then ^ed with a suitable binder, e.g. a calcium 
alumilte cement, phosphates, or organic materials such as st h 

, •, v«l nlus a little water and then granulated or 

t *at th. calcined decelty of the aerate. 1. greater taan 
-3 

30 g ' C " ihe binder ie preferably a calciu. aloainate cement, I.e. 

ealci.. ^..l-te optionally with additional al..l... n. «- 
acb a cent bia*.r U preierably 5 to W by o £ *. ^ 

. gs lo.er.t«a. Tbe preferably contain eone »~^»«- 

, 5 e Lnt X coapoand In addition to an, eleaeat a c.pound praaeat a. 
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* * t0M ln ' ! th. .for..." proportion, of 

0 '" * ...orption i. pr.f~.M7 « * «-P"«»~ 

too » « - r»r1 «». r.«or*»g 

iucludo M tor.l S «. ~ k .t« cMMiMted hyJro . 

Jel Wrog... although fluid «— — — • "* 

— - rlctlo. of th. c.PP.r -Pouud to 

» »~ ^ " T. rnCtor. W~ 170«C. pr.f.r.hly — 
metal, for example at a cempe 



150°C. 
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n. iuveotiou i. UXu.tr.roi by th. following 

EXAMPLE 1 

A £lt9t sxurr, v.. -» * — « " 
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solution of sodium aluminate with an aqueous solution of sine 
nitrate and sufficient nitric acid to bring the slurry to 
neutrality. A second slurry of copper and sine basic carbonates was 
Bade by mixing, at 65°C, an aqueous solution containing copper and 
zinc nitrates with an aqueous sodium carbonate solution in such 
proportions to give a slurry of P H 6.5. The two slurries were mixed 
and then filtered, and the precipitate washed until sodium free. 
The resulting precipitate was dried at 110°C for 16 hours and then 
part was calcined at 350°C for A hours. 

The proportions of copper and sine nitrates and sodium 
aluminate were such that the relative atomic proportions of copper, 
sine, and aluminium in the product were 55:27:18. 

A sample of the calcined composition was then moulded into 
cylindrical pellets of 5.4 mm diameter and 3.6 mm height. After 
ignition of a sample of the pellets at 900°C, cupric oxide and sine 
oxide formed a total of about 88% by weight of the composition. 
These pellets had a density of about 1.9 g.cm" 3 and had a BET 

2 -1 

surface area of 80 m .g • 

A sample of the uncalcined, but dried, precipitate was 
mixed with about 6% by weight of calcium aluminate cement and a 
little water, insufficient to give a slurry, and then granulated to 
give agglomerates of 1.7 to 2.5 mm size. The agglomerates were then 
calcined at 350°C for 4 hours. These calcined agglomerates had an 
approximate copper: zinc: aluminium atomic proportion 0^51:26:23, a 
density of 1.1 g.cm' 3 , and a BET surface area of 105 m .g . 

After ignition of a sample of the calcined agglomerates to 
900°C, cupric oxide and zinc oxide formed a total of about 83% by 
weight of the composition. 

Another sample of the uncalcined, but dried, precipitate 
was granulated in like fashion to give agglomerates of 3 to 5 mm 
size. Some of the agglomerates were calcined at 350°C for 4 hours: 
the remainder was dried at 110°C. The calcined agglomerates also 
had a BET surface area of 105 m 2 .«f l and a density of l.l >g .c» . 
The strength of these calcined agglomerates was assessed by a 
crushing strength test: the mean load required to crush the 
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agglomerates was about 2 kg. U satisfactory strength for such 
particles, to avoid undue agglomerate breakage in use, is that 
corresponding to a mean load reared to crush the agglomerates of 

about 1 kg.] _ 

The absorption capability of the pellets and 3 to 5 mm 

agglomerates was assessed by the following technique: 

Natural gas containing 5* by volume hydrogen sulphide was 

passed at atmospheric pressure and 20°C down through a 

vertical bed of the material of height 12 cm and having a ^ 

height to diameter ratio of 5 at a space velocity of 700 hr 

and the time, T, taken before hydrogen sulphide was detected in 

the exit gas was determined. Samples were then taken from 

different heights in each bed and analysed for sulphur content. 

The results are set out in the table below. ^ 

| Sulphur content 
(% w/w) 



20 



30 




| pellets* I 
| calcined agglomerates 1 
| uncalcined agglomerates I 
25 I agglomerates A I 



41 


| 9.5 1 


5.4 


133 


I 19 1 


17.5 


170 


| 24 1 


23 




| 14.5 I 


14.2 



35 



* comparative. Agglomerates A are agglomerates representative 
of commercially available materials intended for sulphur 
absorption and have a BET surface area about 97 m .g and 
calcined density about 1 g.cm" 3 , and contain copper oxide, 
silica and alumina and having a copper oside content of about 
53% w/w after ignition at 900°C. The copper/aluminium/silicon 
atomic proportions are approximately 49:24:27. 

In another test the carbonyi sulphide absorption capacity 
the calcined 3 to 5 ma agglomerates was assessed by the above 
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procedure but using natural gas containing 1% by volume carbonyl 
8ttlp hide and tbat bad been saturated witb water vspou, : at room 
temperature. In tbis test tbe bed was maintained at 150 C. The 
temperacur mtnutes the maximum sulphur content 

time to breakthrough was 665 minutes, tne ma** 

. ^ j .wrRie sulohur content of the top 
was 22. 4Z by weight and the average suxpnu 

2/3 of the bed was 21. 3X by weight. 

In another test, a bed of the 1.7 to 2.5 . calcined 
8ggl omerates was used to absorb n-pentyl mercaptan from naphtha at 
20 atmospheres pressure at a liquid space velocity of 1 hr at 
l60 o C . Tbe naphtha feedstock contained 368 PP m of sulphur (as n 
pentyl mercaptan). Tbe sulphur content of the effluent rose 
Ladually over a period of 9 days to 220 PP m and then remained at 
tilt W for a further 8 days. The temperature of the feedstock 
increased to 200<>C. The suiphur content of the effluent 
d P ed to about 100 PP m and remained at that level for a further 4 
days and then gradually increased until, after a total of 24 days 
J: Z start of the test " had reached 210 ppm. The test was 
then discontinued* 

EXAMPLE 2 

I. tbie ««pl. tb. cldoed .-gglo^tate. of alee 3 to 
' 5 - prepared .. deaerlbed I. 1 er. capered 

urf.ee era. .CdO eepper orfde-fre. ««« » ^ 

. „d — orfde bouod -* « 

MM. — « for roe abeorptlo. of carboe yl aulpbide fro. 
,5 eTre! ga. tb.t bad bee. eecr.ted with .ater et roo. ...per. «re 
nt co.tel.ed U earbo» yl .ulphide. I. *U ~ 
" o ptl.o prooeed.re deaerlbed 1. E^le 1 - -H*- 
fa. f ed to the bed at dif ferl.g te.per.ture. 1. tbe rauge 50 to 
*°c ! cooteut of tbe top bal, of tbe « ». 

M „e.ured .be. breabtbrougb purred ^ a grapb «a. dra m of tbl. 
r,.Z value agaleet tbe te.per.ture .t wbleb tbe abaorptlo, .as 

:r.:ed. * ..ob _ - ......0 *«-«™ 

ot tb. bed luereaaed as tbe tee^rature wa. looked tbe. 
levelled off. Fro. tb. grapb, tb. ebaorptlo. t»per.t.re quired 
35 r»bl.ee a. ...rage .ulpbor oouteat 1, tbe top balf of tbe bed of 
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about 14.5% w/w and 22% w/w was determined. The results were as 
follows: 



Agglomerates 



| Temperature (°C) to achieve an 
| average sulphur content in the 
I top half of the bed of 



!• 



| 14.5% (w/w) I 22% (w/w) 



Copper/zinc/aluminium 

oxide 
Zinc oxide 



70 
180 



100 
220 



* each set of agglomerates also contains 6% w/w calcium 
aluminate. 

It is thus seen that the agglomerates of the invention had 
an improved low temperature absorption capacity compared to the 
copper free agglomerates. 



PA/CG/MP 

30 March 1987/L152A 
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Agglomerates capable of absorbing sulphur compounds 



such as carbonyl sulphide, mercaptans, and hydrogen sulphide, 
said agglomerates having 



comprising compounds of 

a) copper, and 

b) zinc and/or at least one element X selected from 
aluminium, silicon, and metals of Groups IIIA, 
IVA, VA, VIA, and VIIA of the Periodic Table, 

said compounds being in the form of oxides, hydroxides, carbonates 
and/or basic carbonates, in such proportions that the copper atoms 
form 30-972 of the total number of copper, zinc, and element X -atoms 
in said agglomerates; and 

said agglomerates having a total copper and zinc (if any) compound 
content such that, after ignition at 900°C, the cupric oxide plus 
zinc oxide (if any) content of the ignited composition is at least 
70% by weight, 

2. Agglomerates according to claim 1 containing zinc oxide, 

hydroxide, carbonate and/or basic carbonate, in such proportions 
that the zinc atoms constitute 10 to 40% of the total number of 
copper, zinc, and element X atoms in said agglomerates. 
3« Agglomerates according to claim 1 or claim 2 containing at 

least compound containing aluminium. 

Agglomerates according to any one of claims 1 to 3 
containing at least one compound containing an element X as 
aforesaid in such proportions that the total number of element X 
atoms in the agglomerates constitutes 5 to 20% of the total number 
of copper, zinc, and element X atoms. 

5. Agglomerates according to any one of claims 1 to A 

containing at least one precipitated compound of said 
element X intimately mixed with precipitates of said copper 
and zinc (if any) compounds, the element X atoms in said at 
least one precipitated element X compound constituting at 



a size in the range 1 to 10 mm; 

a BET surface area of at least, 80* m 2 .g~*; 

a calcined density of not more than 1.5 g.cnT 3 ; and 
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least 50% of the total element X atoms in said agglomerates. - 

6. Agglomerates according to any one of claims 1 to 5 
containing 5 to 10% by weight of a cement binder. 

7. A process for the removal of sulphur compounds from a 
fluid stream comprising passing said fluid stream through a 
bed of agglomerates according to any one of claims 1 to 6. 

8. A process according to claim 7 wherein said fluid 
stream is free of reducing gases. 

9. A process according to claim 7 or claim 8 wherein said 
fluid stream is contacted with said bed of agglomerates at a 
temperature below 200°C. 

10. A process according to claim 9 wherein the fluid stream 
contains carbon monoxide and/or hydrogen and is contacted 

with said agglomerates. at a temperature below 170°C. 



